The benzodiazepine midazolam acts on the expression of the defensive behavior, but not on the processing of aversive information, produced by exposure to the elevated plus maze and electrical stimulations applied to the inferior colliculus of rats.
Electrical stimulation of midbrain tectum structures, particularly the dorsal periaqueductal gray (dPAG) and inferior colliculus (IC), produces defensive responses such as freezing and escape behavior. Freezing also results after termination of this stimulation (post-stimulation freezing; PSF). Whereas these responses are critically mediated by GABA in the dPAG, it is unclear how GABA-benzodiazepine mechanisms mediate the expression of fear (freezing and escape behaviors) and the processing of aversive information (PSF) produced by electrical stimulation of the IC. Since dorsal (ICd) and ventral regions (ICv) of the IC react differentially to aversive stimulation, we hypothesized that these regions might be sensitive to the action of benzodiazepine drugs when rats are submitted to animal models of anxiety: the elevated plus maze (EPM) and the IC electrical stimulation procedure. Midazolam (5, 10 or 20 nmol) was injected into the ICd or ICv of rats subjected to one of these tests. Intra-ICv, but not intra-ICd injections, of midazolam reduced the aversiveness of the IC electrical stimulation and decreased fear in the EPM, as assessed by its traditional and complementary measures. In contrast, the IC post-stimulation freezing remained unaltered with midazolam treatments. Thus, there is a clear pharmacological dissociation in the reactivity of dorsal and ventral regions of the IC to fear-provoking stimuli of the two animal models of anxiety used in this study. The present results support the proposal that benzodiazepine-mediated mechanisms are only involved in the output mechanisms of defensive behavior and not involved in the processing of ascending aversive information from the IC.